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Abstract 
7KHQRLVHSUREOHPRI8+9'&FRYHUWHU VWDWLRQVZKLFK LVPRUH VHYHUH WKDQ WKDW RI+9 RQHV JHWVPRUH DQGPRUH
DWWHQWLRQ 8+9'& FRQYHUWHU VWDWLRQV QRLVHV PDLQO\ FDXVHG E\ FRQYHUWHU WUDQVIRUPHU VPRRWKLQJ UHDFWRU DQG
FDSDFLWRUVDQGUHDFWRUVRI$&ILOWHUVHWVˊ1RLVHFRQWUROPHDVXUHVPXVWEH WDNHQE\SURSHUVLWH VHOHFWLRQRSWLPXP
JHQHUDO OD\RXW VRXQG VRXUFH UHGXFWLRQ IXOO\ HQFORVHG ER[ RI FRQYHUWHU WUDQVIRUPHUV XVLQJ ORZ QRLVH $& ILOWHU
UHDFWRUDQGLQVWDOOLQJOLJKWVRXQGLQVXODWLRQDQGVRXQGEDUULHURQZDOOVVXUURXQGLQJWKH$&ILOWHUHWFˊ7KHQRLVHRID
8+9'&&RQYHUWHU6WDWLRQLVSUHGLFWHGE\XVLQJWKHVRIWZDUHRI6RXQG3ODQ7KHUHVXOWVVKRZWKDWWKHQRLVHOHYHORI







,Q UHFHQW \HDUVˈ+9'& WHFKQRORJ\ LQ &KLQD DQG WKH UHVW RI WKH ZRUOG GHYHORSV UDSLGO\ DQG KDV
DGYDQWDJHRQ WKH ORQJGLVWDQFHSRZHU WUDQVPLVVLRQFURVVQHWZRUNLQJDQGSRZHUV\VWHPGLVSDWFKLQJ ,Q
+9'&WUDQVPLVVLRQV\VWHPSRZHUH[FKDQJHEHWZHHQ$&DQG'&LVILQLVKHGLQWKHFRQYHUWHUVWDWLRQ,Q
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LV PRUH GLIILFXOW DQG KDV KLJKHU FRVW ZLWKRXW REYLRXV HIIHFW RI QRLVH UHGXFWLRQ>@>@ (VSHFLDOO\ IRU
N98+9'&SURMHFWWKHQRLVHFRQWUROSUREOHPLVPRUHVHYHUHUWKDQWKDWRIN92QWKHRQHKDQG




DXGLEOH QRLVHPD\ EHFRPH RQH RI WKH LPSRUWDQW FRQWURO FRQGLWLRQV LQ WKH SURFHVV RI VLWH VHOHFWLRQ DQG
GHVLJQRI'&FRQYHUWHUVWDWLRQV>@
2 Noise prediction principle  
7KHQRLVHOHYHORIWKHGHYLFHDWWKHSUHGLFWLRQSRLQWLVDVIROORZV>@>@
psi wi ci iL L D A              (1) 

















3 Noise control goals  
7KHREMHFWRIFXUUHQWVWXG\LVPHHWLQJWKHVWDQGDUGVDWWKHIDFWRU\ERXQGDQGVHQVLWLYHSRLQWE\PHDQV
RI FRUUHVSRQGLQJ QRLVH FRQWURO PHDVXUHV 7KH QRLVH FRQWURO PHDVXUHV DW IDFWRU\ ERXQG DQG UHVLGHQWV¶
VHQVLWLYH SRLQW DUH WDNHQ UHVSHFWLYHO\ EDVHG RQ (PLVVLRQ VWDQGDUG IRU LQGXVWULDO HQWHUSULVHV QRLVH DW
ERXQGDU\ *% DQG WKH VWDQGDUGV IRU DFRXVWLF HQYLURQPHQWDO TXDOLW\ *% ±  ,Q
WKHVH QDWLRQDO VWDQGDUGV WKH UHTXLUHPHQWV RI QRLVH OHYHO DW QLJKW LVPRUH UHVWULFW WKDQ WKDW LQ GD\WLPH




4 Noise control measures of DC converter stations 















4.2  Noise control of sound source  
&RQWUROOLQJWKHVRXQGOHYHORIQRLVHVRXUFHLVWKHPRVWIXQGDPHQWDODQGPRVWHIIHFWLYHZD\WRUHGXFH
HQYLURQPHQWDO QRLVH 'HYHORSLQJ DQG FKRRVLQJ ORZ QRLVH HTXLSPHQW VXFK DV WDNH WKH LPSURYHPHQW
PDFKLQHVWUXFWXUH WKHPDFKLQLQJSURFHVVDQG WKHPDFKLQLQJDFFXUDF\HWF WR UHGXFH WKHQRLVH OHYHORI
VRXQG JHQHUDWRUV ,Q QRLVH FRQWURO SURFHVV VRPH+9'& SURMHFW UHSODFHG WKH RULJLQDO UHDFWRUV E\ ORZ
QRLVHUHDFWRU7KHHIIHFWRIQRLVHFRQWUROLVVLJQLILFDQW>@
4.3  Control of sound propagating 
%HFDXVHVRXQGHQHUJ\DWWHQXDWHVDORQJZLWKWKHGLVWDQFHIURPVRXQGVRXUFHZHPDLQO\FRQVLGHUWKDW
LQFUHDVH WKH GLVWDQFH EHWZHHQ QRLVH VRXUFH DQG QRLVH VHQVLWLYH SRLQW DQG DUUDQJH LQVXODWLRQ IDFLOLWLHV





 Case of noise prediction and analysis for UHVDC Converter Stations 
7KURXJK,QWHUQDWLRQDOJHQHUDOQRLVHDQDO\VLVVRIWZDUH6281'3/$1 WKHQRLVHRIN98+9'&
FRQYHUWHUVWDWLRQVDUHVLPXODWHGDQGWKHHIIHFWRIFRQWUROPHDVXUHVDUHYHULILHG
5.1 The input conditions of noise prediction 
7KHPDLQQRLVHVRI8+9'&FRQYHUWHUVWDWLRQVFRQVLVWRIFRQYHUWHU WUDQVIRUPHU  VPRRWKLQJ UHDFWRU
WKH FRROLQJ IDQ RI FRQYHUWHU WUDQVIRUPHU ILOWHU UHDFWRUV DQG FDSDFLWRUVRI$& ILOWHUV ILHOG KLJKYROWDJH
VKXQWFDSDFLWRUVDQGUHDFWRUVFDSDFLWRUVDQGUHDFWRUVRI'&ILOWHUVHWVYDOYHFRROLQJWRZHUHTXLSPHQWDLU


























,Q VRIWZDUH VHWWLQJV WKH FDOFXODWHG WHPSHUDWXUH LV  GHJUHHV &HOVLXV DQG KXPLGLW\ LV  DQG DLU
SUHVVXUHLVPEDU7KHKHLJKWRIQRLVHFDOFXODWLRQDUHDLVPIURPWKHJURXQG$KDUGJURXQGFHPHQW
IORRUDVSKDOW SDYHPHQW LQVLGH WKH VWDWLRQ DQG D VRIW JURXQG RXWVLGH WKH VWDWLRQ DUH FRQVLGHUHG LQ WKH
VLPLODWLRQ
5.2  Acoustic models of converter 




530   Xue-yun RUAN et al. /  Procedia Engineering  16 ( 2011 )  526 – 534 

)LJXUH'PRGHOVRI8+9'&FRQYHUWHUVWDWLRQV
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5.4  Noise prediction of converter with noise reduction measures 
7KHFRQYHUWHUWUDQVIRUPHUXVHPRELOHDQGVRXQGLQVXODWLRQURRPZLWKYHQWLODWLRQDQGFRROLQJPXIIOHU
WRHQFORVHFRQYHUWHUWUDQVIRUPHU7KHFRROLQJIDQVDUHSXWRXWVLGHRIVRXQGLQVXODWLRQURRPZKLFKFRPHV
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,Q WKLV8+9'& FRQYHUWHU VWDWLRQV SURMHFW FRQYHUWHU WUDQVIRUPHU FDQ EH IXOO\ HQFORVHG E\%2;,1
GHYLFH $& ILOWHUV ZLWK ORZ QRLVH ILOWHU UHDFWRU WZR WRZHUV OD\RXW RI ILOWHU FDSDFLWRU LQVWDOOLQJ VRXQG
EDUULHURQZDOOVVXUURXQGLQJ$&ILOWHU'&ILOWHUZLWKORZQRLVHILOWHUUHDFWRUDQGVRXQGEDUULHUDURXQGWKH
ZDOOVHWFDODUHDGRSWLQJLQFXUUHQWPRGHO%HFDXVHWKH8+9'&SURMHFWLVWKHILUVWSURMHFWLQWKHZRUOG














6 Conclusion  
534   Xue-yun RUAN et al. /  Procedia Engineering  16 ( 2011 )  526 – 534 
>@,62$FRXVWLFV±$WWHQXDWLRQRIVRXQGGXULQJSURSDJDWLRQRXWGRRUV±3DUW*HQHUDOPHWKRGRIFDOFXODWLRQ>6@
,QWHUQDWLRQDO6WDQGDUGV2UJDQL]DWLRQ*HQqYH6ZLW]HUODQG
>@+RQJ=RQJKXL3DQ=KRQJOLQ(QYLURQPHQWDOQRLVHFRQWUROHQJLQHHULQJ>0@%HLMLQJ+LJKHU(GXFDWLRQ3UHVVLQ
&KLQHVH
>@/,:HQ\L681=KXVHQˈ;,$$QTXDQHWDO1RLVHWUHDWPHQWLQ7KUHH*RUJHV6KDQJKDLN9'&WUDQVPLVVLRQFRQYHUWHU
VWDWLRQV>-@(OHFWULF3RZHULQ&KLQHVH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<LGX&RQYHUWHU6WDWLRQ>-@(OHFWULF3RZHU
&RQVWUXFWLRQˈ˖LQ&KLQHVH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